Geneticists tend to think of mutant genes in terms of their effects on homozygous carriers. In part this tendency exists because the majority of genes are recessive; for most practical purposes heterozygotes appear to be normal. Furthermore, homozygous stocks of diploid organisms are easier to maintain than heterozygous ones; consequently, the homozygotes are available for experimentation. A typical study of gene action, for example, involves a comparison of normal individuals and mutant homozygotes. A comparative study of heterozygotes, to determine the effects of the mutation in single dose, is made secondarily, if at all. Numerous examples of this pattern of investigation could be cited from developmental studies. In population genetics, work of Dobzhansky et al.,' of Hiraizumi and Crow,2 and of Wallace and Dobzhansky3 serve as illustrations; the routine procedure has been to inventory the genetic variation in a population by tests of homozygotes and then to assay the role of this variation in populations by studying heterozygotes.
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In the study of populations, there is good reason to reverse the usual procedure for investigating gene effects. Suppose a previously nonexistent mutant allele arises within a population of crossbreeding individuals. Neglecting chance events this new allele will be eliminated from or established in the population according to its effect on heterozygous individuals (Parsons and Bodmer;4 Wallace5). The adaptedness of individuals homozygous for the new mutation becomes important only after the mutant allele has reached fairly high frequencies in the population. The homozygotes do not even affect the elimination-establishment alternative; they merely help to determine final gene frequencies.
In a sense, then, what occurs in natural populations is precisely the reverse of what happens in experiments; experimenters are generally unaware that they have a mutation until they have obtained a homozygote; natural populations contain few or no homozygotes until heterozygotes have been subjected for several generations to tests for survival and have proved themselves superior in fitness to the old population average.
In a recent publication, Wallace and Dobzhansky3 were able to give a much clearer picture of the relation between the viability effects of chromosomes expressed in homozygotes and heterozygotes than was previously available. In earlier analyses, chromosomes were arranged in order according to the ascending viabilities of homozygotes indicated by ratios of contrasting types of flies in appropriately devised test cultures. These homozygotes were then grouped into a convenient number of classes, and an average viability was computed for individuals carrying the chromosomes of each class in heterozygous condition. Thus, one obtained for groups of chromosomes seemingly comparable values expressing their average viability effects in homozygous and heterozygous individuals.
The values obtained by these procedures were, however, not strictly comparable. The "ordered" viabilities of homozygotes were fixed by the original observations themselves, while the calculated viabilities of heterozygotes were averages based on a number of independent cultures. The latter are always very similar to one another; furthermore, they are always substantially lower than the viabilities of the highest "ordered" homozygotes. As a rule, the regression of the viability of heterozygotes on that of homozygotes is positive; this regression can be interpreted as a measure of dominance of deleterious mutations. Since the viabilities of homozygotes and heterozygotes are in fact not comparable, estimates of dominance based on the slope of this regression are meaningless.
The error inherent in the above procedure is eliminated by comparing the viability of heterozygotes, not with that of "ordered" homozygotes, but with the viabilities of these same chromosomes observed in replicate cultures of homozygotes. Whereas the viability of heterozygotes generally increases steadily with that of ordered homozygotes (at least in the upper portion of the viability range), the viability of individuals homozygous for these very same chromosomes does not increase, or does so at a rate less than that of heterozygotes. Consequently, we find that the curve representing the relationship between the viabilities of homozygotes (as measured in replicate cultures) and heterozygotes is composed of a horizontal segment and a sharply upturned (perhaps vertical) terminal segment. In the case of both Drosophila melanogaster and D. pseudoobscura, the viability of heterozygotes represented by the horizontal segment is greater than that observed among replicate cultures of the highest ordered homozygotes.
The analysis described below utilizes replicate cultures in evaluating the viability effects of chromosomes in homozygous and heterozygous condition. In the present analysis, however, the initial ordering is that of heterozygotes. Fig. 2 ). In Figure 2 we have drawn a line with slope 1 through the point (1,1); this line represents the viability of "same" heterozygotes plotted on both axes; in effect, this is the same line as that of Figure 1 . Since the horizontal axis of Figure 2 has been converted to values obtained from replicate cultures, the regression slope has changed from 0.272, a value of doubtful significance, to 1.000, the obviously correct value against which to make further comparisons.
A second interesting relationship can be seen in Figure 2 . Here we find evidence that the viability of heterozygotes is determined in part by factors specific for each heterozygous combination itself. Thus, for the lowest viabilities of the "same" heterozygotes, that of "other" heterozygotes is somewhat higher; at slightly higher viabilities of the "same" heterozygotes, that of the "other" heterozygotes is somewhat lower. The curve for "other" heterozygotes then appears to become parallel to the line of slope . /5 1 representing the "same" heterozygotes. In Table 2 a more detailed analysis of the highe "ordered" viabilities has been made; it is quite apparent that an orderly increase in tije viability of homozygotes ceases when that of the "same" heterozygotes is about 1.35-1.40. Within the range where the viabilities of homozygotes and "same" heterozygotes are correlated, the slope of the regression of homozygotes on heterozygotes is considerably less than 1.000 (b = 0.683, Sb = 0.037). Successive batches of chromosomes characterized by increasing viabilities of their heterozygous carriers do not make corresponding contributions to the viabilities of their homozygous carriers. The wild-type chromosomes of this study can be divided arbitrarily into lethals (viability less than 0.20) and nonlethals (viability 0.20 or more). In Table 3 is listed the frequency of lethals among chromosomes giving ordered heterozygotes of various viabilities; there is a suggestion in this material that lethals are associated with heterozygotes of low viability (slope of the regression of lethal frequency on viability of "same" heterozygotes, -0.100, is significant at the 10% level). Table   4 gives the mean viability of flies homozygous for the nonlethal chromosomes found in each of the viability classes of ordered heterozygotes; the regression of these viabilities on those of the "same" heterozygotes is 0.380. 
